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Introduction 
Sexually transmitted infections (STIs) are a serious 
public health problem in developing countries, including 
Ethiopia (1). Syphilis is STIs caused by the spirochete 
Treponema pallidum and constitutes a major public health 
problem worldwide (2). Syphilis is an important cause of  
morbidity and mortality in pregnancy and it is one of  the 
greatest public health challenges (3).  Pregnant women 
are sexually active and at risk of  sexually transmitted 
disease, including syphilis.  Syphilis remains a major 
cause of  reproductive morbidity and poor pregnancy 
outcomes in developing countries. In prenatal care
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screening and treatment for syphilis is routine and is a 
cost-effective intervention (4). Fetal infection is a result 
of  hematogeneous spread from an infected mother. 
Even though Treponema pallidum can cross the placenta 
and infect the fetus in the early gestation, the risk of  
adverse pregnancy outcomes increases with age. Adverse 
pregnancy outcomes are influenced by gestational age, 
stage of  maternal syphilis, and immunological response 
of  the fetus.  In the early gestational age, the fetus is 
not capable of  consistently mounting an immune 
response to the infection which is a primary factor for 
the development of  syphilis infection clinical outcomes 
(5).
Beside many African adults who die from syphilis each 
year, babies born to syphilitic mothers often contract 
congenital syphilis and suffer from horrible symptoms 
associated with it. According to 2007 world health 
organization (WHO) report syphilis infection rates in 
pregnant women in Africa as a whole ranges from 3 
to15% (6). Untreated syphilis in pregnancy leads to 
adverse outcomes among more than half  of  the women 
with active disease. If  syphilis in pregnant women is not 
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treated, her fetus is negatively affected in almost 80% 
of  cases, resulting into 40% stillbirth, 20% perinatal 
death and serious neonatal infection and 20% low-birth 
weight babies (4). 
In sub-Saharan Africa estimated that in pregnancy active 
syphilis infection can cause adverse outcomes in 50-80% 
of  pregnancies surviving post 12 weeks conception 
and syphilis sero-reactivity ranges from 4-15% (7). 
Recent data from Malawi and Tanzania indicated that 
21% of  perinatal deaths, 26%-51% of  stillbirths, 24% 
of  preterm live births, 17% of  all adverse pregnancy 
outcomes and 11% of  neonatal deaths have been 
attributed to untreated seropositive pregnant mothers 
(8). Further more, in Ethiopia studies have demonstrated 
that 21% children born from seropositive mothers had 
developed signs of  syphilis. Stillbirth and abortion rates 
of  infected women were almost double than among the 
general population (9).  Therefore, for better understand 
the syphilis epidemiology among pregnant women in 
Ethiopia, the seroprevalence of  syphilis and socio-
demographic correlates of  this infection at Gondar 
university teaching hospital, Ethiopia, was assessed. 
Method and materials 
Study design and subjects 
A retrospective study was carried out on 2385 pregnant 
women attending at Antenatal Care Clinic (ANC) of  
Gondar university hospital from January 2009 and 
December 2011. Gondar university hospital is a referral 
hospital with more than 400 beds for Northwest Ethiopia 
serving a population of  about 5 million. All pregnant 
women attending ANC of  Gondar university hospital 
were eligible for the study. Antenatal care services for all 
pregnant women provide routine laboratory diagnostic 
tests.  Serology test for syphilis is one of  the important 
tests to be done during the first ANC visit. In serology 
laboratory of  the hospital a 5ml of  venous blood was 
collected from the antecubital vein of  each woman into 
sterile tubes. The blood was allowed to retract and then 
centrifuged, and the serum was obtained. All serum 
samples, test antigens and control samples were brought 
to room temperature and tested by rapid plasma reagin 
(RPR) test. All RPR positive sera were subjected to the 
Treponema pallidum haemagglutination (TPHA) test as a 
confirmatory test.  When RPR and TPHA were positive 
then patient has syphilis. 
Data collection  
The study was reviewed and approved by ethical review 
committee of  the school of  biomedical and laboratory 
sciences, University of  Gondar. The extracted data 
for the study were analysed anonymously. Individual 
records also coded and accessed only by research 
staff. Data on demographic parameters, age, residence 
and occupation, were abstracted from antenatal care 
clinical records. Laboratory data of  seropositivity of  
syphilis were obtained from Gondar university hospital 
serology laboratory. Pregnant women whose charts 
were unavailable for reviews were excluded from the 
analysis.
Statistical Analysis
Data entry and analysis was done using SPSS version-16 
software. A descriptive analysis was used to determine 
socio-demographic characteristics and seroprevalence 
of  syphilis. The differences in proportions of  syphilis 
for associated risk factors were tested by the chi-square 
(χ2) test. Significance levels were chosen at 0.05 level 




A total of  2385 pregnant women were examined for 
seropositivity of  syphilis between January 2009 and 
December 2011. The age of  the women ranged from 
16-45 years with a mean of  30.5 years.  The majority 
of  women were in the 21-25 years age group (34.9%). 
One thousand and seven hundred forty five (73.2%) 
pregnant women were living in urban and most of  the 
women were housewives (77.7%). In terms of  years of  
study period, the highest numbers of  ANC attendees 
were 1021(42.8%) obtained in the year 2009 (table1). 
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Table 1. The socio-demographic characteristics of  pregnant women attending Gondar university hospital  
Characteristic                                            Number          Percentage
Age in year 16-20                                           536                      22.5
             21-25                                           823                      34.5
             26-30                                           673                      28.2
             31-35                                           237                      9.97
             36-40                                           93                      3.89
             41-45                                           23                      0.96
Residence Rural                                           640                      26.8 
             Urban                                           1745          73.2
Occupation Housewife                                1654          77.7
             Government Employee         212           8.9
             Students                                 125           5.2
             Teachers                                 110           4.6
              Health Professional                     30                       1.3
              Daily worker                                 28                       1.2
              Others                                           26                       1.1
Study year  2009                                            1021           42.8  
              2010                                             722           30.3 
              2011                                             642           26.9  
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Syphilis seroprevalence and associated risk factors 
Of  the total pregnant women, 69(2.9%) were 
confirmed as seropositive for syphilis. Relatively high 
seroprevalence of  syphilis were observed among age 
groups of  21-25 years of  old (3.4%) followed by in the 
age group of  26-30 years of  old (3.1%). Even though 
there was a difference in the magnitude of  seropositivity 
of  syphilis within different age groups, the difference 
was not statistically significant (χ2 = 4.36, p=0.43). The 
difference in proportion of  seropositivity between 
urban (3.2%) and rural (2.2%) dwellers of  pregnant 
women was also not statistically significant (χ2 = 1.54, 
p=0.21).  In terms of  occupation, students (4.2%) and 
governmental employee (3.8%) were more affected 
than other categories of  occupations. However, the 
difference in the distribution of  syphilis among the 
various occupations was no statistically significant (table 
2). 
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Discussion
The prevalence of  syphilis in this study was 2.9%. The 
majority of  ANC attendees came from urban areas. 
This may be due to problems of  accessibility and less 
awareness of  the services by the rural population. 
Among women who attend at ANC of  Gondar university 
hospital, in Ethiopia, the seroreactivity was a little bit 
high in the year of  2009. Yet, in 2010 seroprevalence of  
syphilis showed decreasing, again in 2011, an increased 
seroprevalence was observed.  The overall prevalence 
of  syphilis is consistent with the result reported from 
Addis Ababa 2.9% (10).This figure is slightly higher than 
the seroprevalence of  syphilis reported from Burkina 
Faso (0.24%) (11), Nigeria (0.07%) (12) and rural 
China (0.39%) (13). However, this result is lower than 
previous reports from Gondar health center in 2006 
(23%) (14), Debretabor (13.7%) (15), Jimma hospital 
(12.1%) (16), urban and semi-urban health centers of  
Ethiopia (8.6%) (17), sub-Saharan African country 
(8.3%) (7), Democratic Republic of  Congo (4.2%) (18) 
and Uganda (4.0%) (19). These figures may indicate 
as there has been significant change in the prevalence 
of  syphilis in Ethiopia over the last decade. The low 
rate of  syphilis in the study area may be due to safer 
sexual practice and antibiotic use as well as increasing 
of  appropriate STI service delivery.
In this study we observed a relatively an age-related 
downward trend of  seroprevalence of  syphilis.  The 
seroprevalence of  syphilis decreased with increasing age. 
Women with an age group of  21-25 years of  old were 
the most seropositive (3.4%), followed by the age group 
of  26-30 years of  old (3.1%). Nevertheless, women at 
age group of  36 years old and above were the least 
vulnerable to syphilis. These findings were concordant 
with the report in Nigeria (12). In contrast, the report 
from Jimma revealed that the most affected age groups 
were 15-19 years old (16).  The variations of  syphilis 
prevalence with age may be explained as a reflection of  
the differences in sexual practices, such as number of  
sexual partners. Hence, these findings highlighted that 
the younger age groups are relatively prone to syphilis 
infection.  This may be due to unsafe sexual practices 
like unprotected sex.
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Table 2. The seroprevalence of  syphilis and associated risk factors among pregnant women attending Gondar 
university hospital 
Characteristic                            n (%)              Syphilis seroreactivity 
                                                                                     Yes            No                    χ2  P- value
                                                                n (%)             n (%)
 
Age (in year  16-20)                        536 (22.5)   16 (2.5) 520(97.0)  
             21-25                        823 (34.5)   28(3.4) 795(96.6)  
             26-30                        673(28.2)   21(3.1) 652(96.9) 4.4  0.43
             31-35                        237(9.9)      3(1.3)             234(98.7)  
             36-40                        93(3.9)               1(1.1)             92(98.9)  
             41-45                        23(1.0)               0 (00)             23(100) 
Residence Rural                        640(26.8)   14(2.2) 626(97.8)   
             Urban                        1745(73.2)   55(3.2) 1690(96.8) 1.5  0.21
Occupation Housewife                  1654(77.7)   49(2.6) 1805 (98.4)  
             Employed                   212(8.9 )   8(3.8)             204(96.2)  
             Students                      125(5.2)              5(4.2)             120(95.8)  
             Teachers                      110(4.6)   4(3.6)             106(96.4) 1.8 0.9
             Health Professional  30(1.3)               1(3.3)             29(96.7)  
             Daily worker              28(1.2)               1(3.6)             27(96.4)  
             Others                         26(1.1)               1(3.8)             25(96.2)  
Study year 2009                         1021(42.8)   30(2.9) 991(97.1)  
             2010                         722(30.3)   14(1.9) 708(98.1) 4.6 0.09
             2011                         642(26.9)    25(3.9) 617(96.1)  
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Although the relation is not significant, pregnant women 
living in urban areas had a higher chance of  being 
seropositive for syphilis than rural dwellers. In contrast 
to our findings significantly higher seropositivity of  
syphilis among pregnant women attending rural clinics 
(5.0%) as compared to urban clinics (3.0%) was reported 
from Democratic Republic of  Congo (18). Our findings 
of  3.2% seropositivity of  syphilis in urban pregnant 
women population was much lower than the previous 
study reported in Ethiopia from urban and semi-urban 
health centers, which was 13.3% and most seropositive 
pregnant women were rural dwellers (31.2%) (17). 
Similarly, the report from Debretabor rural hospital 
showed that seropositivity of  syphilis (13.7%) was 
much higher than our finding (2.2%) in rural pregnant 
women population (15). This difference may be due to 
lack of  awareness about STIs in rural areas. However, 
in this study, none of  these factors were found to be 
statistically associated with prevalence of  syphilis. 
This finding is in line with the report of  Kebede et al 
from Addis Ababa (10). Unidentified environmental or 
host factors might be the prime determinants of  the 
seroprevalence distribution in the current study subjects. 
Though the difference of  proportion of  seropositivity 
of  syphilis among various occupations of  women was 
not statistically significant, in the current study least 
affected groups were housewife and health professional 
with 2.4% and 3.3% respectively.
Conclusion
In conclusion, the study indicated that the seroprevalence 
of  syphilis among pregnant women attending ANC is 
declining. However, relatively syphilis is more prevalent 
in the young (21 – 25 years old) and urban pregnant 
women. Emphasis on education to young people on 
STI risk behavioral change and partner follow up and 
notification for exposure to syphilis and treatment 
should be given.   
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